Differential expression patterns of mRNAs for P2X receptor subunits in neurochemically characterized dorsal root ganglion neurons in the rat.
The ionotropic purine receptors, P2X receptors, are composed of an assembly of multiple P2X subunits. At present, seven subunits have been cloned and named "P2X1-7." We examined the precise distribution of mRNAs for these subunits in the rat lumbar dorsal root ganglion (DRG) by in situ hybridization histochemistry (ISHH) using riboprobes and characterized their expression among some neuronal subpopulations by ISHH and immunohistochemistry. P2X1 was not expressed by DRG neurons. P2X2 mRNA was preferentially expressed by neurofilament (NF)-200 negative small-sized neurons expressing Ret, but not TrkA or TrkC mRNAs. P2X3 mRNA was mainly expressed by NF-200-negative neurons. Most P2X3-positive neurons had Ret mRNA, and about a half of them coexpressed TrkA and TRPV1 mRNAs. P2X4 was the most ubiquitous subunit, evenly distributing among all examined neuronal subpopulations. P2X5 and P2X6 were expressed by about half of the neurons, and most of these neurons were NF-200-positive. P2X7 mRNA-expressing neurons were quite rare. We further examined the coexpression of all pairs of P2X2-P2X6 mRNAs in DRG neurons and found that: 1) P2X4 was always present in combination with the other subunits. 2) All TrkC neurons had three subunits, P2X4, P2X5, and P2X6, and made up 32% of the total neurons. 3) 12.5% of the total neurons had both P2X2 and P2X3. 4) 12.9% of the neurons had both P2X3 and P2X5. We determined the neuronal subpopulation-specific distribution of P2X subunits in the DRG. These findings suggest possible combinations of subunits of native P2X receptor in DRG neurons.